Objective: Multiple point stimulation (MPS) is a widely used technique to estimate the number of motor units in a muscle. Test-retest reliability must be high for the motor unit number estimates to be clinically useful. We hypothesized that the reliability of MPS can be improved by using a long stimulus pulse width (1 ms), in addition to the standard 0.05 ms pulse width. Methods: Median nerve innervated thenar muscles were examined in 11 young subjects, 27 ± 3 (mean ±SD) years old and in 5 elderly subjects, 71 ± 11 years old. The experimenter conducted the studies twice on each subject.
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Objective: Multiple point stimulation (MPS) is a widely used technique to estimate the number of motor units in a muscle. Test-retest reliability must be high for the motor unit number estimates to be clinically useful. We hypothesized that the reliability of MPS can be improved by using a long stimulus pulse width (1 ms), in addition to the standard 0.05 ms pulse width. Methods: Median nerve innervated thenar muscles were examined in 11 young subjects, 27 ± 3 (mean ±SD) years old and in 5 elderly subjects, 71 ± 11 years old. The experimenter conducted the studies twice on each subject.
Results: Test-retest reliability, using the modified MPS technique, was substantially higher (Cronbach's a of 0.88) than using the standard method (Cronbach's a of 0.80) in the young subjects. In contrast, for the elderly subjects the test-retest reliability of MUNE was high for both the modified technique (Cronbach's a of 0.96) and the standard technique (Cronbach's a of 0.99).
Conclusions: Test-retest reliability of MPS can be significantly improved by using a long stimulus pulse width and the standard stimulus pulse width in younger subjects. However, this is not necessary in elderly subjects. Significance: The greater reliability of this modified MPS method should enhance its clinical utility. Ó 2008 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Motor unit number estimation (MUNE) is a neurophysiological method that can help to define the severity, follow the progression and detect the efficacy of treatment of neuromuscular diseases, in which motor neuronal or axonal loss is a major feature (Doherty and Brown, 1993; Simmons et al., 2001) . There are a variety of MUNE techniques, most of which derive the estimate of motor units from the ratio of the maximum compound muscle action potential (CMAP) to the average surface motor unit action potential (SMUP). To be clinically useful, the method must have sufficiently high test-retest reliability with no sampling bias. The number of motor axons within the nerve likely has the biggest impact on MUNE reproducibility. However, the sample size of SMUPs collected may also be an important contributor (McComas, 1991) . One assumption of MUNE is that the sample of SMUPs is representative of the whole population. SMUP sizes range considerably within a muscle. Therefore, it is important to collect a large sample size of SMUPs (McComas, 1991) . All MUNE techniques share the same challenge of acquiring an adequate sample of SMUPs that accurately represents all the motor units within a muscle (Blok et al., 2005; Bromberg, 2007) .
Multiple point stimulation (MPS) is one of the most commonly used MUNE techniques (Doherty et al., 1995; LomenHoerth and Olney, 2000) . In standard MPS, SMUPs are collected along the superficial portion of a nerve using only short pulse width. Doherty and Brown (1993) showed that the mean percentage error of the MUNE could be reduced if more than 10 SMUPs were obtained. In a recent study, we demonstrated that a greater increase in the sample size of SMUPs could be achieved by additionally using a long stimulus pulse width (1 ms) (Porter et al., in press ). However, whether that would result in higher test-retest reliability has not been investigated. The objective of this study was to test the hypothesis that this modification would substantially increase the within-subject test-retest reliability of MPS.
